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Abstract 

Introduction. Perianal fistula rapidly develops an abscess, requiring surgical decompression. However, simple cases must 
be managed. However, for patients with renal insufficiency, MRI with contrast is contraindicated. It is proposed to use 
diffusion-weighted images that can diagnose anal fistulae, showing areas of high signal intensity (inflammatory tissues). 
The aim is to determine sensitivity of diffusion-weighted image combined with T2 turbo inversion recovery magnitude 
and as an alternative technique to contrast-enhanced MRI using clinical examination as a reference. 

Materials and Methods. Study included fifty patients with a clinical diagnosis of perianal fistula. MRI sequences were 
T2 turbo inversion recovery magnitude in oblique coronal and axial planes, diffusion-weighted image, and T1 weighted 
image turbo spin echo (fat suppression) pre- and post-administration of contrast agents in oblique axial planes. Three 
radiologists evaluated the MR imaging data using a questionnaire of parameters that necessitated a binary response, “yes” 
or “no” answer. 

Results. Diffusion-weighted image combined with axial T2 turbo inversion recovery magnitude sequence had 96.7 %. 
All raters agreed that it is sensitive enough to correctly identify perianal fistula with a moderate Kappa agreement 
(k = 0.586) and p-value<0.001. The mean value of rater's responses was 76.7 % represents sensitivity of diffusion- 
weighted images + T2 turbo inversion recovery magnitude as an alternative technique to Tl-enhanced contrast with 
moderate (k = 0.553) agreement between raters and P-value<0.001. 

Discussion and Conclusion. Diffusion-weighted images and T2 turbo inversion recovery magnitude sequences exhibit 
comparable efficacy to T1-enhanced contrast sequences in detecting perianal fistula. This may be an option for patients 
with renal impairment who cannot receive an MRI contrast. 
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AHHOTalna 

Beeoenue. Ulapapextanbublit cBuu ObICTpO MepexogMT B aOcl{ecc, Tpebyromuli xupyprM4yeckoli Jekomupeccnu. Tem He 
MeHee, IIpoctTble cilyyau MosexaT JeueHHio. OgHaKO, WIA MalWweHTOB C MoYedHOM HeyoctTaTouHOcTEIO MPT c 
KOHTpacTHpoBaHvemM mpoTuBonoKa3zaHa. IIpeymaraetca mpuMeHeHue uddy3HOHHO-B3BeleHHOTO H300paxKeHHA, 
KOTOPoe CHOCOOHO HarHOCTHpoOBaThb aHasIbHble CBUUIM, WOKa3bIBad Ha CHUMKaX OOJIACTH C BbICOKOM HHTCHCHBHOCTBIO 
curHana (oy4ar BocnaneHua). Llemb paOoTbl 3akmIouaeTcA B TOM, YTOOBI OMpeyeUTb CTeIeHb UyBCTBUTeIbHOCTH 
nw300paxeHua Jupdpy3HOHHOH CieKTpaIbHOM TOMOrpaduH B COUeTAHHH C BEJIMYHHOM BOCCTaHOBJIeHHA TypOo-HHBepcHn 
T2 MW BO3MO2%KHOCT IIpHMeHeHHA aHHOrO MeTOJa B KayeCcTBe ajibTepHaTHBHOrO MeToya MPT c KoHTpacTHbIM 
yCHJICHHeM, HCMOIb3yA KIMHMYeCKoe OOcIeqOBaHHe B KavecTBe CTaHapTa cpaBHeHHA. 

Mamepuanoi u memooot. B xoge padotst Obi oOcreqoBaHbr 50 maljweHTOB C KMIMHMYeCKHM HarHo30M 
«napapeKTasIbHBI cBnup>. UocmeqopatembHoctu MPT mpeyctapianm coOol tTypOo-uHBepcuio T2 c BemM4HHOH 
BOCCTAHOBJICHHA B KOCbIX KOPOHapHBbIX HM aKCHAJIbHBIX IJIOCKOCTAX, H300paxeHue Zupdy3HoHHoi MPT u B3BelieHHoe 
w300paxeHHe ObICTpOro CIHH-9xa (0KHPOMOMABIIEHHe) NO H MOCIe BBEACHHA KOHTPaCTHBIX BEL[eCTB B KOCbIe aKCHaJIbHBIe 
TI0cKocTu. Tp paqMonora oueHuiu WaHHbre MPT, ucnomb3ya aHKeTy MapaMeTpoB, KOTOpad TpeOoBala OuHapHoro 
OTBETA, OTBETAa «a» HIM «HET». 

Pezyiomamoet ucciedosanua. Juddy3v0HHO-B3BelIeHHOe M300paxKeHHe B COUeTaHHH C MOCIIeOBaTeIbHOCTbIO 
BOCCTAHOBJICHHA aKCHaIbHOM TypOo-uHBepcun T2 moKazao0 96,7 %. Bce 9KcIepTbI COrsacHJIMCb C TeM, 4TO JaHHbIit 
MeTOJ, NOKa3aBLUMi yMepeHHoe cormacne Kanna (k = 0,586) u 3Hayenue p<0,001, qocraTouHo 4yBCTBUTeIeH WIA TOTO, 
YTOObI BEPHO HACHTHPUUMpOBATS MapapeKTaIbHbI cBuu. CpeqHee 3HavYeHHe IKCHePTHOM OLeHKH CocTaBHIO 76,7 %. 
OTO MOATBeEpxKLaeT, YTO YYBCTBUTeEJIbHOCTS ipesIO%KeHHOTO MeTOAa — Audpdy3HOHHO-B3BeLIeHHbIe U300paxKeHHA + 
BeJIMYHHa BOCCTaHOBJICHHA TypOo-HHBepcuu T2 — aABJIAeTCA aIbTepHATHBOM MeTOAY KOHTpacTHoro ycueHua T1 c 
yMepeHHBIM (k = 0,553) cormacveM Mexyy 9KcnepTamMu Hu 3HadeHHem P<0,001. 

O@6cystcdenue u 3akntouenue. JIuddy3MOHHO-B3BelICHHbIe M300paxKeHHA UM TOCeqOBaTebHOCTH BeJIMYMH 
BOCCTaHOBJICHHA IIpH TypOo-nHBepcun T2 eMOHCTpHpyIoT cpaBHUMy1o 9¢pdeKTHBHOCTh C MOCeAOBaTeIbHOCTAMU 
KOHTpacTHoro ycunenua Tl ya OOHapy2xXeHHA MapapektambHoro cBuuja. IpeqoxeHHbIi MeTOX MOXKeT CiLy2KHTb 
BapHaHTOM JIA WallMeHTOB C MOUeC4UHOH HEAOCTATOUHOCTBIO, KOTOPbIM MpoTHBONOKa3aHa MPT c KoHTpacTupoBaHHeM. 


KuroueBbie CI0Ba: MarHHTHO-pe30HaHcHad ToMorpadua, quddy3HOHHO-B3BellIeHHOe H300paxKeHHe, KOHTpacTHoe 
ycunenne T1 


Baarojapnocrn: aBTOpbI OnaroqapatT peakUWHt0 UH peleH3ecHTOB 3a BHHMAaTeCJIBHOe OTHOMCHHE K CTaTbe HU 3a YKa3aHHbIe 
3aMe4aHhs, MOSBOJIMBINIHE YIYAWINTb KaYeCTBO CTaTbH. 


Aaa wutTupopannusa. Noor Fadhil Baqir, Rasha Sabeeh Ahmed, Khalee Ibraheem Mohsen. Sensitivity of Diffusion- 
Weighted Image Combined withT2 Turbo Inversion Recovery Magnitude Sequence and as an Alternative to Contrast- 
Enhanced MRI in the Detection of Perianal Fistula. Advanced Engineering Research (Rostov-on-Don). 2023;23(3): 
307-316. https://doi.org/10.23947/2687-1653-2023-23-3-307-316 


Introduction. Perianal fistula is a rare condition that is difficult to treat and is associated with patient morbidity. It is 
the connection between the mucosal lining of the anal canal and the perianal epidermis [1]. The rate of occurrence is 
approximately two times higher in males than in females. The male-female ratio is 2:1. Perianal discharge that comes and 
goes, itchiness, discomfort, fever, and localized pain are the most typical symptoms [2]. Perianal fistula is associated with 
the rapid development of an abscess, necessitating timely surgical intervention for decompression. Consequently, the 
management of uncomplicated cases is crucial [3]. The treatment of anal fistula involves the excision of the primary 
fistula opening, any associated tracts, and any supplementary openings while ensuring the preservation of continence [4]. 
This requires accurate identification of the fistula's internal opening and any secondary abscesses or extensions. Imaging 
techniques, including magnetic resonance imaging (MRI), are increasingly important in perianal fistula diagnosis [5, 6] 
because they provide the most precise and reliable data regarding the anatomical characteristics of the fistula tract and its 
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association with the anal sphincter muscles. Providing these specific details by MRI has enhanced surgical success rates 
and reduced the likelihood of recurrence in perianal fistulas [7, 8]. T2-weighted with fat suppression (Turbo spin echo or 
turbo inversion recovery magnitude) MRI is very good at showing a fistula track. Still, some reports have pointed out 
how hard it is to distinguish between real abscesses that need to be drained by surgery and inflamed masses that cannot 
be drained and need anti-inflammatory medicine. Gadolinium chelate-enhanced T1-weighted MR scans are often used as 
a tool to help solve problems [9, 10]. Post-contrast MR imaging is the optimal sequence for detecting and characterizing 
perianal fistula. It is considered the gold standard by various institutions [5, 11]. 

Nonetheless, using gadolinium contrast agents increases expenses and duration and poses a risk of nephrogenic systemic 
fibrosis in patients already experiencing renal insufficiency. In addition, several studies have found evidence of gadolinium 
accumulation in the brain's deep nuclei after repeated contrast agent injections [1, 12, 13]. In recent years, Diffusion- 
Weighted Imaging (DWI) has provided high differentiation between pathological lesions, such as cancer or inflammatory 
processes, and the adjacent normal tissue [14]. DWI is a technique that captures variations in water mobility resulting from 
interactions with macromolecules, cell membranes, and changes in the tissue environment. Therefore, inflammatory tissues 
may also demonstrate limited diffusivity, resulting in the appearance of high signal areas on DWI, which takes advantage of 
this property. This sequence has the potential to be helpful in the diagnosis of anal fistulae [15, 16]. 

Moreover, Diffusion-Weighted Imaging can be integrated into customary Magnetic Resonance Imaging (MRI) scans 
of the perianal fistula, as it removes the need for a contrast agent, has shorter sequence duration, and does not necessitate 
additional equipment. The diffusion-weighted imaging technique has a naturally low spatial resolution, one of the 
method's drawbacks. Therefore, the T2 turbo inversion recovery magnitude (TIRM) sequence was added to DWI to assess 
the perianal fistula to overcome these drawbacks [16, 17]. In the T2 TIRM imaging technique, the fistulous tracts are 
commonly visualized as highly intense linear structures [18]. Additionally, it should be noted that pus, fluid, and 
granulation tissue manifest as areas of high signal intensity against a background of low signal intensity fat [6, 19]. 

Boruah et al. [20] evaluated the efficacy of diffusion-weighted magnetic resonance imaging (MRI) as a diagnostic 
tool for perianal fistulae. The study consisted of 47 participants diagnosed with perianal fistula. The MRI results were 
correlated with the clinical evaluation or the surgical findings. The performance of DWI alone was inferior to that of T2W 
imaging. Nevertheless, the most notable outcome was the assessment of combined DWI-T2W images, despite the lack of 
statistical significance compared to DWI or T2W images individually. 

Gu et al. [21] explored an alternative technique comparable to Gadolinium-contrast enhancement to assess any 
morphological changes in the preoperative evaluation of anal fistulas. The study comprised 46 individuals who had 
received a diagnosis of anal fistula. The gold standard for comparison will involve outcomes derived from surgical 
pathology. The utilization of FS T2-weighted and diffusion-weighted imaging exhibited similar effectiveness when 
compared to FS T1-weighted contrast-enhanced imaging for evaluating changes in the morphology of anal fistulas. 

This study aims to determine the sensitivity of diffusion-weighted images combined with T2 turbo inversion recovery 
magnitude (TIRM) and as an alternative technique to contrast-enhanced MRI using the clinical examination as a gold 
standard reference. 

Patients and Methods. The study was carried out between December 2022 and May 2023 at the MRI department of 
the oncology teaching hospital located in Medical City, Baghdad, Iraq. The research was carried out as a cross-section 
and utilized a non-randomized design. After a thorough clinical evaluation of each patient, the surgical outpatient clinics 
sent fifty patients who were thought to have perianal fistulas to the MRI department. Each participant gave their informed 
written agreement, and the institution's ethical committee gave its stamp of approval before the study was carried out. 

The inclusion criteria for this study include adult patients, regardless of gender, who have been diagnosed with a 
perianal fistula during a clinical examination and have been referred from outpatient surgical clinics. 

The exclusion criteria for this study include individuals who fall into specific categories, namely children, pregnant 
women, and patients who are contraindicated for MRI examinations. This includes patients with cardiac pacemakers or 
metallic shells and those who experience claustrophobia. 

The MRI examinations were performed using 1.5 T scanners (Magnetom Aera, Siemens Healthcare, Germany) 
equipped with a phased-array surface coil comprising 18 channels. There was no requirement for patient preparation 
before the examination. During the MRI, patients take a supine position on the examination table, with a phased array 
surface coil positioned over their pelvic region. It is crucial to ensure correct orientation when using magnetic resonance 
imaging (MRI) for imaging the anal canal. The planning of the images is performed with the assistance of a sagittal T2- 
weighted localizer that passes through the middle of the patient. The oblique transverse and coronal sections are 
orthogonally and parallel to the anal sphincter. 

The following MRI sequence parameters were utilized for this investigation: T2 TIRM in the coronal oblique plane 
(TR/TE: 5000/50, slice thickness: 3 mm, flip angle: 140°, interstice gap: 20 %, number of slices: 34, FOV: 390mm, matrix 
size: 384x288, signal averages: 1, inversion time (TI): 160 s, acquisition time: 2:27 (min: sec)). T2 TIRM performed in 
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the oblique axial plane (TR/TE: 5040/50 ms, slice thickness: 3 mm, interstice gap: 20 %, flip angle: 140°, number of 
slices: 36, FOV: 380 mm, matrix size: 384x234, signal averages: 1; inversion time (TI): 160 s, acquisition time: 2:02 
(min: sec). Single shot echo planar imaging (EPI) imaging (DWI) in an oblique axial plane (TR/TE: 2600/70, FOV: 
380mm, distance factor: 20 %, slice thickness: 3 mm number of slices: 30, matrix size: 128x128, b-value 50-400— 
800 with signal averages of | for 50, 3 for 400, and 800, acquisition time: 2:22 (min: sec)). And T1 FS TSE in an oblique 
axial plane before and after administration of contrast agent (TR/TE: 619/20, slice thickness: 3mm, number of slices: 27, 
interstice gap: 20%, flip angle: 160°, FOV: 239 mm, signal averages: 1, matrix size: 192163, acquisition time: 
1:55 (min: sec)). 

Three radiologists, each with an advanced radio diagnosis degree and over five years of experience in MRI reporting, 
were carefully selected for employment at the oncology teaching hospital based on their superior rankings among other 
radiologists. Furthermore, these individuals consistently produce a substantial volume of over 40 reports per week. They 
were provided information regarding the patient's clinical suspicion of perianal fistula while unaware of the surgical and 
prior MRI reports. The radiologists reviewed the MR imaging data sets using a questionnaire of parameters requiring a 
binary response (yes or no) as follows: 

— Diffusion-weighted image (3mm slice thickness) combined with T2 TIRM; 

— Diffusion-weighted image replaces T1 enhanced contrast with fat suppression. 

The data were inputted, categorized, and examined using the SPSS (statistical package for social sciences) software 
program version 26. The data were presented using frequencies and percentages. A significance level of 0.05 or lower 
was used to determine statistical significance. The study employed the Fleiss kappa test to evaluate the reliability and 
inter-rater agreement among multiple raters. 

Results. The findings of this study were derived from the analysis of a sample of fifty individuals who presented with 
a perianal fistula as determined through clinical assessment. Most individuals diagnosed with anal fistula were male, 
comprising 82 % of the cases, while females constituted the remaining 18 % as shown in Figure 1. The mean age of the 
entire patient population was 39.80 years, and the standard deviation was 12.46 years. 

According to the prepared questionnaire, the three rater's responses about the best visualization of perianal fistula by 
diffusion-weighted image combined with T2 TIRM and as an alternative method to T1 enhanced contrast. The frequency 
distribution of the three raters is demonstrated in Table 1. The three raters' responses according to the constructed 
questionnaire; regarding the best visualization of the perianal fistula compared to the positive clinical examination 
(standard reference) is represented in Fig. 2. 


=Female = Male 


Fig. 1. Frequency distribution of the gender for the 50 participant patients 
Table 1 
Frequency and percentage of DWI+T2 TIRM and DW1I as an alternative to T1 enhanced contrast images for three raters 


ides ahaa DWI image as an alternative to Tl enhanced contrast freq. (%) 
freq. (%) 
Rater 1 47(94 %) 37(74 %) 
Rater 2 49(98 %) 36(72 %) 
Rater 3 49(98 %) 42(84 %) 
Total 50 (100 %) 
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Fig. 2. Bar chart frequency distribution of the raters' opinions about using diffusion-weighted image combined with T2 TIRM and as 
an alternative to Tl enhanced contrast in detecting perianal fistula 


The average of the three raters for detecting cases of perianal fistula by each reported MRI sequence is demonstrated 
in Fig. 3. It was found that DWI+ axial T2 TIRM had a higher percentage (96.7 %), which corresponded to the sensitivity 
of this sequence in the detection of true cases of perianal fistula by the three raters. The average of raters' answers for 
replacing the T1 FS TSE enhanced contrast with DWI in detecting anal fistula was 76.7 % (sensitivity of DWI +T2 TIRM 
as an alternative technique to T1 enhanced contrast). The inter-rater kappa agreement was performed to test the reliability 
of the questionnaire used to evaluate MRI sequences obtained for the visualization of 50 patients clinically diagnosed 
with perianal fistula, as shown in Table 2. A significant (P-value<0.001) moderate (k=0.586) agreement was found for 
the question related to the use of optimized DWI+T2 TIRM. Also, significant (P-value<0.001) moderate (k=0.553) 
agreement between raters when asked to use DWI versus T1 enhanced contrast. 


m Average raters’ sensitivity 
100% 96.70% 
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Fig. 3. Bar chart of overall average sensitivity of the raters’ opinions (%) 
about using different MRI sequences in detecting anal fistula 


Table 2 


Inter-rater reliability and overall agreement between radiologists in the diagnosis of anal fistula among 50 patients 


Sequence used Kappa 95% CI P-value 
DWI versus T1 enhanced contrast 0.553 0.548-0.558 <0.001 
DWI+ T2 TIRM 0.586 0.581-0.591 <0.001 


DWI diffusion-weighted image, TIRM turbo inversion recovery magnitude, CI confident interval. 


The presence of a perianal fistula can be seen in a variety of MRI sequences, as shown in Fig. 4 and Fig. 5, and Fig. 6 
demonstrates the abscess collection of patients with perianal fistula that shows the well-defined restricted diffusion of the 
abscess and hyper-signal intensity on T2 TIRM as an alternative technique to Tl enhanced contrast. 


Information Technology, Computer Science and Management 


311 


http://vestnik-donstu.ru 


Noor Fadhil Bagir, et al. Sensitivity of Diffusion-Weighted Image Combined with T2 Turbo Inversion Recovery Magnitude Sequence 


Discussion. The primary purpose of magnetic resonance imaging (MRI) in the context of perianal fistulas is to 
establish the extent of the tract, identify any side branches, and determine the presence of deep abscesses, especially at 
the supra levator level [22]. The utilization of Gadolintum-enhanced T1l-weighted images and fat suppression confers 
distinct advantages in differentiating a fluid-filled tract from an area of inflammation. The wall of the tract displays 
increased enhancement, whereas the central region exhibits a hypo-intense appearance. Post-contrast gadolinium images 
exhibit high efficacy in visually representing abscesses [23]. However, the gadolinium contrast agent does have certain 
limitations. These include an extended duration of magnetic resonance examination, additional costs, the potential 
deposition of gadolinium contrast in the brain, and contraindications for patients with renal insufficiency (1). 


c) 


Fig. 4. A 41-year-old female patient presenting with a left-sided supra sphincteric fistula at 2 o'clock (green arrow): 
a — shows the T1 FSTSE enhanced contrast; b — shows the T2 TIRM; 
c — shows the diffusion-weighted image (3 mm slice thickness); d — shows the ADC map 


Diffusion-weighted imaging has been proposed as a noteworthy alternative due to its ability to identify inflammatory 
lesions as areas exhibiting high signal intensity. The fistulous tracks demonstrate increased intensity in diffusion-weighted 
images, whereas the background signal is significantly attenuated. Consequently, the identification and extent of the fistula 
can be easily determined [24]. One limitation of diffusion-weighted imaging is its inherent drawback of having a relatively 
low spatial resolution. Diffusion-weighted imaging was not evaluated as an independent variable in our study. In this study, 
we evaluated the supplementary benefits of the technique in fat-suppressed T2-weighted imaging, specifically T2 TIRM 
(16). In our study, it was observed that all three raters concurred on the suitability of the majority of images derived from the 
sequences of Diffusion-Weighted Imaging (DWI) combined with T2 Turbo Inversion Recovery Magnitude (TIRM) to 
delineate anal fistula. Both rater two and rater three reported a percentage of 98, while rater 1 reported a slightly lower 
percentage of 94 for the images. Hence, the DWI+T2 TIRM sequence exhibited the highest percentage (96.7 %), aligning 
with the sensitivity of DWI combined with T2 TIRM compared to the clinical examination as the gold standard. The inter- 
rater kappa agreement was moderate (k = 0.586), with a significant P-value of less than 0.001. It is agreed Fahmy et al. (5) 
that is conducted a study that revealed a sensitivity of 92.12 % for the detection of perianal fistula when using a combination 
of diffusion-weighted imaging (DWI) and T2-weighted imaging (T2WI). 
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Fig. 5. A 51-year-old male presenting with a right-sided supra sphincteric branching fistula with extensive inflammatory changes and 
multiple extra sphincteric abscess collections (white arrow): a — optimized DWI; b — ADC map shows restrictd diffusion; 
c — T2 TIRM shows hyper signal intensity; d — T1FSTSE post-contrast shows peripheral enhancement. All the images are in the 
oblique axial plane 


Fig. 6. A 36-year-old male presenting with a left gluteal abscess collection with surrounding significant soft tissue edema (black 
arrow), a — diffusion weighted image; b — ADC map shows restricted diffusion; c— T1FSTSE post-contrast shows peripheral 
enhancement; d — T2 TIRM shows hyper signal intensity. All the images are in the oblique axial plane 


However, they regarded Tl-weighted imaging (T1WI) post-contrast as the reference standard for comparison. 
Additionally, Mohsen and Osman [25] evaluated the combined utilization of diffusion-weighted imaging (DWI) and T2- 
weighted (T2W) sequences to obtain optimal outcomes. The perianal fistulas and abscesses were accurately diagnosed in 
97.8 per cent of cases using T2-weighted imaging (T2WI) and T1-weighted imaging post-contrast (T1 WI post-contrast) 
as the established benchmark. Regarding the sensitivity of DWI combined with T2TIRM as an alternative technique to 
T1 FS TSE post-contrast, our research revealed that rater 3 said that it is sensitive for 42 (84 %), followed by rater one 
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and rater two in the same order, who reported 74 % and 72 % of the sensitivity, respectively. Therefore, an average raters' 
sensitivity of 76.7 %; there was a significant (P-value 0.001 fair (k=0.370) agreement between the three raters in selecting 
DWI as an alternative to post-contrast sequence for the detection of perianal fistula. Therefore, it reflects the capability 
of DWI in clearly delineating perianal fistula, making it comparable to contrast enhancement MRI in the detection of 
perianal fistula and possibly making it superior to contrast enhancement MRI in the detection of perianal fistula by 
reducing the amount of time an MRI examination takes and by reducing the adverse effects of contrast agents, particularly 
in patients with renal impairment. Our findings agree with those of Hori et al. (16), who established that there was not a 
statistically significant difference (p-value less than 0.05) in the sensitivity between combined contrast-enhanced 
sequences with T2WI and DWI coupled with T2WI. Also, according to the findings of Fahmy and Dawoud (5), the 
utilization of a combination of diffusion-weighted imaging (DWI) and turbo inversion recovery magnitude (TIRM) is 
deemed equivalent to the utilization of post-contrast images in the detection of primary and complicated fistula. The 
application of Diffusion-Weighted Imaging (DWI) has demonstrated its utility in differentiating between abscesses and 
inflammatory reactions and assessing the extent of disease activity. Active granulation tissue will exhibit enhancement 
on post-contrast Tl-weighted imaging compared to the fluid in the fistula. Rim enhancement indicates an abscess, while 
diffuse enhancement is typical of granulation tissue (5). In comparison, diffusion-weighted imaging is a technique that 
depicts changes in the mobility of water molecules caused by their interactions with cell membranes, macromolecules, 
and environmental changes in the tissue. On diffusion-weighted imaging (DWI), inflammatory tissues may exhibit 
reduced diffusivity, resulting in hyper-intense signal regions [26]. The apparent diffusion coefficient (ADC) values 
observed in abscesses are estimated to be lower than those in healthy tissues. As reported in the scientific literature, this 
is due to pus, which inhibits the unrestricted diffusion of water molecules (9). As inflammatory tissues typically 
demonstrate enhanced signal intensity, diffusion-weighted imaging may hold promise as a diagnostic sequence for anal 
fistulas (6). 

Our study has the limitation of not making a quantitative comparison by calculating ADC values in the diffusion- 
weighted images to diagnose active and inactive perianal fistula compared with the T1 enhanced contrast because of the 
overloaded work in the institution where the study was conducted. Therefore, we recommend future research to evaluate 
the ADC value of diffusion-weighted images to diagnose active and inactive perianal fistula compared with the Tl 
enhanced contrast with a larger sample size. 

Conclusion. The sensitivity of diffusion-weighted images in conjunction with T2 turbo inversion recovery magnitude 
(TIRM) sequences demonstrates a similar level of effectiveness as Tl enhanced contrast sequences in identifying and 
assessing perianal fistula. This combination of imaging techniques may serve as a viable alternative, particularly for 
individuals with renal impairment who are contraindicated to administer MRI contrast agents. 
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